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TEST ARTEFACT
The DUT worked fine during the calibration and no defects were observed.

The DUT was mounted on the goniometer i.e. the AC input cable of the DUT was located in the direction of the C270 plane.
Company: Secto Design Oy

MEASUREMENT METHOD

The measurements were made by a goniospectrophotometer DECO 50. The spectral radiant intensities of a light source at different directions were
measured with a calibrated spectrometer

located at a known distance from the light source.

MEASUREMENT UNCERTAINTY

The photometer of type - is traceable to national standard at NIST (Certificate of calibration CR-0067 signed on 10.6.2019).The photometer head
of type - is traceable to national standard at PTB (Certificate of calibration CR-0072 signed on 12.6.2019).

The power meter of type - is traceable to national standard at NIST.

The expanded uncertainties of the Luminous flux and efficacy are £15.0% and +16.0% (k = 2), respectively.

MEASUREMENTS

Table below describes the measurement conditions. The luminaire under test and photometer/spectrometer were mounted onto the same optical
axis and perpendicular by an alignment laser. The measurement distance from the rotation axis to the photometer optical receiving surface was
measured by laser distance meter. 0.0000 and 0.0000, respectively.

Table - Measurement information

Ambient temperature of the laboratory |25.0 degC
Power supply 233.8 Vac
Measurement distance 2440 mm

Location of the rotation axis (behind the outermost surface of the optics) |30 mm

Angular step, C plane 22.5 deg
Angular step, gamma angle 5.0 deg
Maximum gamma angle 170.0 deg

Stabilization time ||1 min




Table. Luminous Intesity (cd) in horizontal (rows) and vertical planes (columns).
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Table. Measurement results of the main luminous parameters

Luminous flux Input power Luminous efficacy LOR DWFF tgil(l)l)l nous intensity
506.0 Im 6.80 W 74.5 Im/W 100.0 % 64.9 % 75 cd
Table. Electrical parameters during the light measurements.
Pin [PF Vin If
Value 6.795 W |0.7457 233.8V 0.0390 A
St.dev. 0.85 % [0.17 % 0.33 % 1.00 %
Table. Maximum Luminous Intesity and its direction
Iv |Lg | C plane
80 cd [[45.0° [90.0°

Table. Beam widths at two perpendicular planes

Beam angle, FWHM, 50% (deg)

Beam angle, 10% (deg)

Effective beam direction from g=0

C0-180

140.9°

346.6°

-0.0°

C90-270

140.5°

[346.6°

0.0°




Figure. Polar curve of the angular Luminous Intesity distribution at two perpendicular C planes and at C plane with maximum Luminous
Intesity.
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Figure. Luminous Intesity distribution in cartesian diagram at all measured C planes.
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Figure. Isocandela as a function of C plane at gamma angle with maximum luminous intensity
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Table. Zonal lumen summary

Lumens Relative lumens (%)
0-20 28.50 5.64
0-30 64.20 12.70
0-40 113.00 22.36
0-60 235.60 46.62
0-80 312.30 61.79
0-90 328.60 65.02
10-90 321.60 63.63
20-40 84.50 16.72
20-50 145.10 28.71
40-70 171.00 33.83
40-90 215.60 42.66
60-80 76.70 15.18
60-90 93.00 18.40
70-80 28.30 5.60
80-90 16.30 3.23
90-110 25.80 5.10
90-120 46.60 9.22
90-130 74.60 14.76
90-150 145.70 28.83
90-180 176.80 34.98
110-180 151.00 29.88
0-180 505.40 100.00




Table. Cumulative and Zonal luminous flux

|gamma (deg) Zone Flux (Im) ||Sum Flux (Im) Zone Flux (%) Sum Flux (%)
0.0 0.0 0.0 0.0 0.0
5.0 3.5 [1.7 0.7 0.3
10.0 7.1 7.0 1.4 1.4
15.0 10.7 15.9 2.1 3.2
20.0 144 28.5 2.8 5.6
25.0 17.9 44.7 3.5 8.8
30.0 21.2 64.2 4.2 12.7
35.0 24.4 87.0 4.8 17.2
40.0 27.6 113.0 5.5 22.3
45.0 30.7 142.2 6.1 28.1
50.0 32.2 173.6 6.4 34.3
55.0 31.4 205.5 6.2 40.6
60.0 28.8 235.6 5.7 46.6
65.0 24.0 262.0 4.7 51.8
70.0 20.0 284.0 4.0 56.1
75.0 13.1 300.6 2.6 59.4
80.0 10.1 312.3 2.0 61.7
85.0 8.1 321.4 1.6 63.5
90.0 6.3 328.6 1.3 64.9
95.0 5.3 334.4 1.1 66.1
100.0 5.4 339.8 1.1 67.2
105.0 7.2 346.2 1.4 68.4
110.0 9.3 354.4 1.8 70.0
115.0 10.5 364.3 2.1 72.0
120.0 11.3 375.2 2.2 74.1
125.0 13.8 387.8 2.7 76.6
130.0 17.1 403.2 3.4 79.7
135.0 18.5 421.1 3.7 83.2
140.0 18.8 439.7 3.7 86.9
145.0 17.9 458.0 3.5 90.5
150.0 14.7 474.3 2.9 93.7
155.0 11.0 487.2 2.2 96.3
160.0 7.5 496.5 1.5 98.1
165.0 4.6 502.5 0.9 99.3
170.0 1.2 505.4 0.2 99.9




Figure. Cumulative luminous flux
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Table. Luminance at different angles based on the defined luminous areas and measured luminous intensities.

Co0 C 45 C 90
g0 2941 2941 2941
g 45 2695 2678 2699
g 55 2504 2506 2503
g 65 1898 1890 1900
g75 1108 1103 1114
g85 802 [807 814
Table. Unified Glare Rating (UGR) Index in different types of indoor spaces.
Ceiling 70 70 50 50 30 0 70 30 50 30
Walls 50 30 50 30 30 50 30 50 30 30
Floar 20 20 20 20 20 20 20 20 20 20
Room size Viewing direction at right angles to lamp axis | Viewing direction parallel to lamp axis
X N
2H 2H 135 146 143 154 168.5 13.5 146 143 154 16.5
3H 15.0 16.0 159 169 179 15.1 16.1 159 169 18.0
4H 155 164 163 17.3 18.3 15.5 164 16.3 17.3 184
6H 158 16.7 16.7 17.6 186 15.8 16.7 16.7 176 18.7
8H 16.0 16.8 16.8 17.7 188 16.0 16.8 169 17.7 18.8
12H 16.1 169 17.0 17.8 189 16.2 17.0 17.0 178 189
4H 2H 139 149 147 15.7 16.8 13.9 149 148 15.7 16.8
3H 156 164 16.5 17.3 184 15.7 16.5 165 17.3 184
4H 16.2 16.8 17.0 17.8 188 16.2 16.9 171 178 189
6H 16.6 17.3 17.5 18.2 19.3 16.7 17.3 17.5 18.2 19.3
8H 169 174 177 184 19.5 16.9 17.5 17.8 184 185
12H 171 17.6 18.0 185 19.7 17.1 176 18.0 186 197
8H 4H 163 169 17.2 17.8 19.0 16.3 169 17.2 178 19.0
6H 169 174 178 184 19.5 16.9 174 178 184 185
8H 17.2 17.7 181 18.6 19.7 17.2 17.7 18.2 186 19.8
12H 17.5 179 185 189 201 176 18.0 185 189 20.1
12H 4H 163 169 17.2 178 189 16.3 169 17.2 178 189
&6H 17.0 174 179 18.3 19.5 17.0 174 179 18.3 19.5
8H 173 17.7 18.2 18.6 19.8 173 17.7 183 187 199
RC 80 70 50 30 10
RW 70 50 30 10 70 50 30 10 50 30 10 50 30 10 50 30 10
RF / RCR 20 20 20 20 20
0 111 111 111 1N 104 104 104 104 g2 52 92 80 80 &0 70 70 70O
1 93 88 84 81 88 84 81 78 £ 1D T2 1 62 6f 65 B3 62
2 86 78 72 66 81 74 69 o4 67 63 59 61 58 54 55 52 50
3 79 B3 61 55 74 66 59 53 59 54 49 53 49 45 48 44 41
4 72 61 53 47 68 58 51 45 52 46 41 47 42 38 42 38 34
5 67 54 46 40 63 52 44 38 46 40 35 41 36 32 37 33 29
6 61 49 40 34 58 46 39 33 42 35 30 37 32 28 33 29 25
7 57 44 36 30 33 42 34 29 37 31 26 33 28 24 30 25 22
8 53 40 32 26 49 38 30 25 34 28 23 30 25 21 27 23 19
9 49 36 29 23 46 35 27 22 31 25 28 23 19 25 20 17
10 46 33 26 21 43 32 25 20 28 23 18 25 20 17 23 18 15

Figure. Number of luminaires in diffeent sizes of rectangular spaces.




Mr of luminaires

100

1000

Muounting height H (m])
W25
4.0
M 60
30

—  RC=70%, RW=50%, RF=20%

— —  RC=50%, RW=30%, RF=20%

Target illuminance

on the working plane: 500 Ix

Working plane height
from the floer: 0.83m

10 3000
Area of rcom (m2)

RC 80 70 50 30 10

RW 70 50 30 10 70 50 30 10 50 30 10 50 30 10 50 30 10
RF / RCR 20 20 20 20 20

1 56.0 385 223 7.2 535 368 213 69 33.1 192 6.2 288 167 54 234 136 44
2 539 36.1 205 65 513 345 196 6.2 308 175 586 26.5 15.1 4.8 21.3 121, 39
3 51.9 341 191 80 492 325 182 57 288 16.1 541 245 138 43 196 109 34
4 50.1 325 180 56 473 307 171 53 270 150 47 228 127 39 180 99 31
5 484 310 172 54 456 293 162 5.1 256 141 44 214 118 386 167 9.1 28
6 46.8 299 165 52 440 28.1 155 49 244 134 42 202 11.0 34 156 84 25
7 455 289 160 5.0 426 271 150 47 233 128 40 192 104 32 146 78 23
8 443 281 156 4.9 414 263 146 46 225 124 39 183 99 31 137 J3 22
9 432 275 153 49 403 256 143 45 217 120 38 175 95 30 13.0 68 21
10 423 270 152 49 394 251 140 45 21.1 117 37 169 9.2 29 124 65 19
RC 80 70 50 30 10

RW 70 50 30 10 70 50 30 10 50 30 10 50 30 10 50 30 10
RF / RCR 20 20 20 20 20

1 3492 3260 3052 2865 1180 1089 1007 932 | 248 224 202 88 79 7.1 24 T g
2 337.3 2957 2613 2324 1149 986 849 7353 228 187 152 84 69 55 24 20 17
3 3228 2668 2234 1839 1107 886 71.2 57.2 208 156 113 79 60 43 23 18 14
4 3064 2394 1903 1528 1055 789 591 438 187 127 80 74 51 323 22 T 12
5 2889 2137 161.1 1223 997 69.7 484 325 16,7 102 52 68 44 25 21 15 10
6 2710 189.8 1352 96.1 935 1.0 388 227 147 79 28 63 37 18 20 14 09
7 253.1 167.7 1123 735 87.2 529 303 142 1286 58 08 ot B 12 1.9 13 08
8 235.5 1474 92.0 53.9 810 454 227 6.8 11.0 40 -1.0 52 26 06 18 1.2 07
9 2186 1288 739 368 748 385 159 04 93 23 -26 47 20 02 14 TED: D6
10 2024 1120 579 219 689 322 98 -53 77 08 -40 42 16 -03 160 1.0 05




CONE DIAGRAM

- Cone is limited by the beam angle at the planes of C0 and C90

- H=Mounting Height

- D = Cone diameter

- Ev Edge = Illuminance at the edge of the cone of the C0/90 plane
- Ev Center = Illuminance at the center of the cone

H (m) | Width | Ev at edge

Evatg=10 C0-180 C90-270 ]

1.0m|75lx  16m[38lx 1.6 m|38lx #__:_‘,______:j*
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50m|[3.0lx 80m[15x  8.0m]|15lx T

Beam angle determined by Field lluminance, Ev{0deg)*50%. C0-180

- 77.1 deg, C80-270: 77.3 deg
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Horizontal isolux
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Stabilization curve

Lumen drift: -1.01 %

Input Power drift: -0.79 %
Lumen per watt drift: -0.22 %

Stabilization time: 1 min
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